A self-assembled protein nanotube with high aspect ratio.
Production of a self-assembled protein nanotube achieved through engineering of the 11mer ring protein trp RNA-binding attenuation protein is described. The produced mutant protein is able to stack in solution to produce an extremely narrow, uniform nanotube apparently stabilized by a mixture of disulfide bonds and hydrophobic interactions. Assembly is reversible and the length of tube can potentially be controlled. Large quantities of hollow tubes 8.5 nm in overall diameter with lengths varying from 7 nm to over 1 microm are produced. The structure is analyzed using transmission electron microscopy, atomic force microscopy, mass spectrometry, and single-particle analysis and it is found that component rings stack in a head-to-head fashion. The internal diameter of the tube is 2.5 nm, and the amino acid residues lining the central cavity can be mutated, raising the possibility that the tube can be filled with a variety of conducting or semiconducting materials.